1. 


Assume that there is a Fourier series converging to the function f defined by 


—X, —2<x<0 
fe={ x, 0<x<2 


f(x+ 4) = f(x) 
Determine the coefficients in this Fourier series. 


(2 marks) 


0 = 3 a1 


2. Let f(x) =} 1, —1<x<1 and suppose that f(x + 6) = f(x), Determine whether 


3 


0, 1<x<3 
f (x) is odd or even function and express f (x) in Fourier series form. 


(3 marks) 


Consider a vibrating string of length L = 30 that satisfies the wave equation 
d*u— d?u 
ax? = qe , 0<x<30, t>0 

Assume that the ends of the string are fixed, and that the string is set in motion with no initial 

velocity from the initial position 

0<x<10 


u(x, 0) = f(x) = (30 — x) 10 <x< 30 


Find the displacement u(x, t) of the string. 
(2.5 marks) 


4, Find the temperature u(x, t)at any time in a metal rod 50 cm long, insulated on the sides, 
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which initially has a uniform temperature of 20°C throughout, and whose ends are 
maintained at 0°C for all t>0. 


(2.5 marks) 
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